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Abstract. The care of children is and should be the main part of society.
Successful periods were those that had the same care for children, starting from
the family as the main cell of society, followed by the school which has been
and is the place where children learn and get educated, then also the state and all
social institutions that at any case shouldn’t leave the attention for children
behind so they can also see the paths of their future. Of course, family and the
school have the main role in this education and teaching, because that’s where
everything starts, where the healthy foundation is built and also the civic
formation of children so they can grow up healthy, educated with culture and
good manners. Surely that school has a delicate role because it’s the specialized
institution for their education without leaving aside the health they should have
during school years. After all, as in known they are delicate and need more care.
Fulfilling all the elementary conditions is necessary for them, so they can also
have better achievements in the place where the learning process is done and
need to be as comfortable, knowing that the most common complaints they have
are hurting joints, spinal ax deviation, distraction, which usually comes from the
inadequate spaces for their age. The biggest concern is from the furniture that
they are not the fitted ones for a children’s body which leads to the wrong
posture during teaching hours, so the purpose of this research is to find the
solution of this problem for every group of age in the elementary schools of the
Republic of Kosovo, so we can offer them the comfort and full health during
their journey. The measurements of students were done in some cities of
Kosovo, and these measurements help to solve this problem.
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1 Introduction
Teaching is a process of acquiring knowledge, skills, and values. The demand for the right
facilities in the respective classrooms is inalienable start from the negative things that may have
during the teaching activities, not having the right effects, and negatively affecting the
effectiveness of schools as teaching institutions. Considering this requirement, the space of a
classroom and the facilities inside it like desks, chairs have become a concern for many
designers, so classroom facilities require improvement, especially those of the primary schools
used by students aged 8-10 years.
A large number of studies show that the body size of children does not fit the sizes of furniture
they use in primary schools. This mismatch usually occurs from inappropriate seat height and
table seat height. These ages usually feel the need to move during the lessons, and their
discomfort makes the environment unsuitable for learning.
Designing school furniture that does not conform to ergonomic criteria can lead to muscle
problems, which ultimately reduce learning performance. The inadequate design has led
researchers to study neck and spinal cord pain that are caused as an outcome of these objects.
The most significant components in the education system are school equipment and
infrastructure.

1.1 The Role of Ergonomics in Improving the Quality of Education

Some reasons that ergonomics has an impact on the highest achievement of education are:
maintaining the health of students, creating a comfortable working environment, and adjusting
the education process according to students' abilities.
The data of the latest study conducted by the Albanian association in cooperation with USAID,
are alarming. About 43% of students have muscle imbalance due to incorrect posture and
inappropriate objects, while 33% of them have headaches for the same reason. About 400
students in two schools, in the capital city, have been diagnosed by specialist doctors. Some of
them, 196 were females and 204 males of fourth and fifth grades, respectively aged 8-10 years.
According to the study referring to the screening results, according to gender division, it turns
out that 20% of men and 25% of females suffer from headaches and 21% of men and 25% of
females suffer from muscle imbalance. Based on these data and many other studies that have
ended with a large percentage of problems encountered by students during school hours and
especially in these ages, the onset of sclerosis begins, so they should be sensitized by taking
appropriate measures. To create a suitable environment, their physical and psychological
criteria must be met, and the main reason for this research for the objects is their solution which
enables the longevity of the products.

2 Aim of the Study
The study aims to highlight body length by age, leg length to the knee, length from the outside
of the knee to the groin, length from the inside of the knee to the groin, the height of the chairs
in which they sit, the height of the work table, the angle of inclination of the seat and the back
of the chair.

2.1 The Problem of Discrepancy of School Furniture for Students and Its
Treatment in the Republic of Kosovo
In Kosovo, the problem of adapting furniture for children is still a major concern because
given, a large percentage of Kosovo primary schools have the same inventory for all age groups
of students. This is a great concern for parents who every day more and more worried about the
health of their children. Based on and consulted with some of the parents, they expressed
concern telling us that their children are probably still uninformed about the importance of
staying seated for many hours a day.
They believe that this problem may be present for many other generations in our country as
long as the economy of our state enters into this problem until the right solution. But, they hope
that the younger generation of designers will be properly informed to design ergonomic
furniture so that they can be equipped with the right furniture. So far, very little data have been
available to designers regarding children's body measurements. Such information is essential
for the proper design of furniture in general, especially for primary school children.

3 Methodology
The preparation was carried out before the implementation of the research. This phase
included:
1) Preparation in the form of anthropometric data;
2) Preparation of the questionnaire and data entry form;
3) Anthropometric preparation; and
4) List of primary schools from which anthropometric data should be collected.
The target population includes primary school students enrolled in several Regions, in the
Region of Gjilan, Prishtina, Peja, and that of Ferizaj. The sample from which the
anthropometric data were taken consists of 30 classes from third to fifth grade from 3 primary
schools located in four municipalities, in Gjilan, Prishtina, Peja, Ferizaj and, Deçan in two
villages in the vicinity of the municipality, in Isniq and Drenoc. The sample was chosen
randomly, where 3 schools were taken in each municipality. Meanwhile, the following criteria
for all samples are:
1)
2)
Healthy.

males and females;
aged 8 to 10 years;

3.1 Anthropometric Data and Measurements
The anthropometric data used were obtained mainly during the sitting in a total of 12 parts
and different body positions such as body length, sitting height at 90 ° angle of view, sitting
height at sitting position, shoulder height, elbow height, thigh thickness, lower leg length, knee
height, inner length knee to the torso, length from outside to knee to the torso, shoulder width,
pelvic width, chair height, work table height, chair depth, chair width, which are given in fig.1.

Fig.1. Representation of anthropometric measurements.

3.2 Measuring the Dimensions of Children
All anthropometric measures (except stature), were collected while each student was sitting
in an erect position on an adjustable seat height chair with a horizontal surface, with knees bent
at 900. In this study, the body dimensions were taken using traditional tools the same as other
researchers who use the same tools (Taifa I. W., Desai D. A., 2017). All measurements were
recorded in an interval time between 2 months. During the measurements, the students were
without shoes.
Body parts that were measured - in addition to gender and age, there were measured 12
different body parts of children, according to the anthropometric standard dimensions
(according to ISO 7250) (ISO 7250-1, 2017):

Table 1. Selection of body measurements for classroom furniture design (Taifa I. W., Desai D.
A., 2017).
S/No.
according
ISO 7250
4.1.2
4.2.1
4.2.4
4.2.12

4.2.11
4.2.5

4.4.6
4.4.7
4.2.13
4.2.2
4.2.9
4.2.14

to

Basic student’s
body dimensions

Description of the body dimensions according to ISO
7250

Stature (body
height)
Sitting height
(erect)
Shoulder height,
sitting

Vertical distance from the floor to the highest point of
the head (vertex)
Vertical distance from a horizontal sitting surface to the
highest point of the head (vertex)
Vertical distance from a horizontal sitting surface to the
acromion
Vertical distance from the foot-rest surface to the lower
Lower leg length
surface of the thigh immediately behind the
(popliteal height)
knee, bent at right angle
Breadth of the body measured across the widest portion
Hip breadth, sitting
of the hips
Vertical distance from a horizontal sitting surface to the
Elbow height,
lowest bony point of the elbow bent at a right angle with
sitting
the forearm horizontal
Buttock-popliteal Horizontal distance from the hollow of the knee to the
length (seat depth) rearmost point of the buttock
Horizontal distance from the foremost point of the kneeButtock-knee length
cap to the rearmost point of the buttock
Vertical distance from the sitting surface to the highest
Thigh clearance
point on the thigh
Vertical distance from a horizontal sitting surface to the
Eye height, sitting
outer corner of the eye
Shoulder (bideltoid) Distance across the maximum lateral protrusions of the
breadth
right and left deltoid muscles
Vertical distance from the floor to the highest point of
Knee height
the superior body of the patella

3.3 Measurement of furniture dimensions
Classroom furniture during the lesson contains the same designs, but different dimensions as
shown in Table 2.
Table 2. Furniture Dimensions
No.
1
2
3
4
5
No
1

Measured parts
Chairs
Total seat height
Seat height
Seat depth
Seat width
Backrest height
Tables
Height (for all regions)

Dimensions of chairs (cm)
Ferizaj
Prishtinë
85.5
79.5
44.0
43.0
40.0
40.0
40.0
40.0
41.5
36.5
Dimensions of tables
76

Pejë
85.5
45.0
38.0
38.0
40.5

Gjilan
80.5
43.5
40
40
38

Fig.2. Picture from classrooms

3.2 Equations relating to the body dimension to school furniture dimensions
The use of anthropometric data for designing school furniture requires a simultaneous
evaluation of pedagogical, financial, anatomical, and ergonomic principles. Theoretical and
practical ergonomic principles were utilized in the modulation of combinational equations that
define the minimum and maximum limits between which each dimension is considered
appropriate (M.K. Gouvali, K. Boudolos, 2006):

3.2.1. Buttock Popliteal Height (Chair Height)
𝑃𝐻 + 2.5 𝐶𝑂𝑆300 ≤ 𝑆𝐻 ≤ 𝑃𝐻 + 2.5 𝐶𝑂𝑆50

(1)

Where: SH - is seat height and PH - is popliteal height (Sanders, M.S., McCormick, E.J., 1993).

3.2.2. Hip breadth (seat width)
𝑃𝐻 + 2.5 𝐶𝑂𝑆300 ≤ 𝑆𝐻 ≤ 𝑃𝐻 + 2.5 𝐶𝑂𝑆50

(2)

Where: SW - is seat width and HW - is hip width.

3.2.3. Buttock-popliteal length (seat depth)
80%𝐵𝑃𝐿 ≤ 𝑆𝑊 ≤ 95%𝐵𝑃𝐿

(3)

Where: SD is seat depth and BPL is buttock popliteal length.

3.2.4. Shoulder Height (Backrest height)
0.6𝑆ℎ ≤ 𝐵𝐻 ≤ 0.8𝑆ℎ

(4)

Where: BH - is backrest height, and Sh - is the shoulder height.

3.2.5. Desk Height
ℎ𝐸 = ℎ𝐸𝑣 + 𝑈 1 − 1 + 1 1 − 1

= ℎ𝐸𝑣

(5)

Where: hS - the shoulder height, hEv - the vertical elbow height, U = hS - hEv is the upper
arm length, θ is shoulder flexion, β is shoulder abduction.
The maximum desk height is determined by (PARCELLS C. et al., 1999):

ℎ𝐸 = ℎ𝐸𝑣 + 𝑈 1 − 𝑐𝑜𝑠 + 𝑐𝑜𝑠 1 − 𝑐𝑜𝑠
= ℎ𝐸𝑣 + 𝑈 1 − 0.9063 + 0.9063 1 − 0.9397 = ℎ𝐸𝑣 + 𝑈 0.1483
= ℎ𝐸𝑣 + 0.1483ℎ𝑆 − 0.1483ℎ𝐸𝑣 = 0.8517ℎ𝐸𝑣 + 0.1483𝐻𝑠, 𝑠𝑖𝑛𝑐𝑒 𝑈
= ℎ𝑆 − ℎ𝐸𝑣.
The maximum and minimum height of the table is calculated from the surface of the floor.

4 Data Analysis
All collected anthropometric data were thoroughly analyzed with help of software SPSS as a
Statistical Package and Microsoft Excel 2013. The data were analyzed in terms of minimum
(min); maximum (max); standard deviation (SD); 5th, 50th, 95th percentile and mean which is
equal to 50th percentile. All dimensions are in cm.

5 Results and Discusions
Descriptive statistical data by age and gender including minimum, maximum and standard
deviation, calculations of anthropometric data for different parts of the body of children.

Table 3. Calculation of body parts according to equations above.

5th
%tile

8>9
50th
%tile

Female
Male

23-30
23-31

26-35
26-35

Female
Male

29-33
30-34

32-37
33-38

Female
Male

25-29
25-29

29-34
29-34

Female
Male

25-30
27-32

30-35
29-35

Female
Male

47-50
49-53

54-58
54-58

Grade level
9->10
95th
5th
50th
95th
%tile
%tile
%tile
%tile
Shoulder_Height (Backrest height)
29-38 25-33 27-36 30-41
29-39 24-32 27-36 230-40
Chair height
38-43 29-34 34-39 38-43
37-43 29-34 34-39 38-44
Seat width
35-42 26-31 31-36 36-43
37-43 26-31 31-37 39-46
Buttock_Popliteal_length
335-40 28-34 31-37 34-41
33-39 27-33 30-36 33-40
Minimal and Maximal Height
61-65 51-55 57-61 63-67
60-64 50-54 57-61 64-68

5th
%tile

10->11years
50th
95th
%tile
%tile

26-35
25-34

29-38
28-38

32-43
32 -43

33-38
33-38

37-42
36-42

40-46
40-46

27-32
27-32

32-38
32-38

42-50
42-50

30-34
29-35

33-40
32-38

37-44
37-44

55-59
52-56

61-65
59-64

67-72
65-70

5.1 Chair Heigh
From these data sees a significant discrepancy of the dimensions of the furniture in the
schools with those calculated in the paper. As the data show, the chair height for children aged
8-9 should be between 29cm (5%) to 43cm (95%) for females and 30cm (5%) to 43cm (95%)
for males. For children aged 9<10cm, the height of the chair should be between 29.4 (5%) to
43.1 (95%) for females and 29.4cm (5%) to 44.0cm (95%) for males. For children aged 10<11
the chair height should be between 33cm (5%) to 46.3cm (95%) for females and for 32.7 (5%)
to 46.2cm (95%) for males.

5.2 Buttock-popliteal length (seat depth)
As can be seen, the depth of the chair ranges between 380-400mm, while the calculation of
anthropometric data for this part of the chair recommends dimensions that also do not fit the
terrain dimensions. 95% of the dimensions taken by 10-year-olds recommend chair depths of
36.8-43.7 for females and 37.3-44.3 for males. 5.3 Shoulder Height (Backrest height)

5.3 Shoulder Height (Backrest height)
There is general agreement that the primary purpose of the back of the chair is to provide
lumbar region support. The data show that a certain number of children aged 9-10 who fall in
95% have dimensions that fit the height of the back, which was measured in the schools of the

cities taken in the study. Previous studies recommend that the height dimension of the backrest
is 95%.

5.4 Seat width
The results of all ages taken in the study show that the width of the chair is in proportion to
the measured dimensions (Hip Breadth).
Since the recommendations are that 95 percent should be taken, i.e. greater width, it is
considered that at some ages the width is large and, there is a possibility that to the children
aged 8 years, to reduce these dimensions, creating more free space.

5.5 Table Height (minimum and maximum)
As one of the most important furniture, the height of the table should be appropriate so that
children feel comfortable while working on it.
Field measurements show a height of 76.0cm. This height is not in line with the minimum
and maximum heights required by field measurements. For children aged 8-9 years, the height
of the table ranges between 46.7-64.7cm for females and 48.9-64 for males. For ages 9-10
years, the table should have a height between 51.0-67.2cm for females and 49.6-56cm for
males.

6 Conclusions
From these data, there is a clear discrepancy between the dimensions of the furniture in the
schools and those calculated in the study. As shown in the table data for children aged 8- <9,
the height of the chair should range between 28.7 (5%) to 43.1 (95%) for females and 29.7
(5%) to 42.8 (95%) for males. For children aged 9- <10, the height of the chair should be
between 29.4 (5%) to 43.1 (95%) for females and 29.4 (5%) to 44.0 (95%) for males. For
children aged 10- <11 the chair height should be between 32.9 (5%) to 46.3 (95%) for females
and 32.7 (5%) to 46.2 (95%) for males.
As is seen in Table 2, the chair depth ranges between 380-400mm, while the anthropometric
data calculation for this part of the chair recommends dimensions that also do not fit the terrain
dimensions. 95% of the dimensions taken by children aged 10- <11 years recommend chair
depths 36.8-43.7 for females and 37.3-44.3 for males.
There is a general agreement that the main purpose of the back of the chair is to provide
support to the lumbar region. Table 3 data show that a certain number of children aged 9- <10
years who fall to 95% have dimensions that fit the height of the back that was measured in the
schools of the surveyed cities. Previous studies recommend that the height dimension of the
support is 95%.
The results of all ages taken in the study show that the width of the chair is in proportion to the
measured dimensions (Hip Width), in spite the recommendations are that the 95th percentile
should be taken, i.e. the greatest width.

As one of the most important furniture, the height of the table should be appropriate so that
children feel comfortable while working on it. Field measurements show a height of 76.0cm.
This height doesn't fit with the minimum and maximum heights required according to field
measurements. From the field findings, it results that the allowed heights for the age of 8- <9
years, the height of the table ranges between 46.7-64.7cm for females and 48.9-64 for males.
For ages 9- <10 years, the table should have a height between 51.0-67.2cm for females and
49.6-56cm for males. For ages 10- <11 years, the table height should range between 54.5-71.5
for females and 52.0-69.9 for males.
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